Introduction
============

American Cancer Society\'s most recent estimates in kidney cancer for 2016 reveals approximately 62,700 new cases and about 14,240 deaths[@B1]. Despite of the progress for treatment of metastatic renal cell carcinoma (mRCC) during the past two decades, the current 5-year survival rate of patients with metastatic disease was still low (8%)[@B2]. Tyrosine kinase inhibitors (TKI), targeting vascular endothelial growth factor (VEGF) signaling, such as sunitinib, sorafenib, and pazopanib, currently play central roles in the treatment of patients with mRCC[@B3]. TKIs offer superior efficacy and improved tolerability compared with cytokine-based therapy. However, most patients develop resistance to first-line targeted treatments and finally lead to disease progression.

Thus, it is important to identify novel markers to provide patients with individualized risk directed therapies with mRCC[@B4]. This new understanding of antitumor immune response provides the rationale of using immune checkpoint to predict clinical outcome. Multiple models for predicting outcome of mRCC patients to targeted therapies have been reported[@B5], [@B6]. However, conventional model provided no information of immunological features of mRCC. Therefore, immunological predictors for clinical outcome of mRCC patients was still under requirement [@B7], [@B8].

In this research, to establish a functional Immunoscore system (IS), 218 patients with mRCC treated with TKIs as first-line systemic treatment were studied and evaluated with IS. And IS was found to be a promising model evaluating prognosis of mRCC patients.

Methods
=======

Patient selection and evaluation
--------------------------------

A total of 218 patients with mRCC who received VEGF-TKI as first-line treatment were recruited from 2007 to 2017, retrospectively, in Zhongshan Hospital. Informed consent was acquired and the study design was approved by the research ethics committee of our institution. All patients have been diagnosed with mRCC based on pathological and medical imaging evidence. Paraffin tissue sections were collected for all patients. The slides were reassessed by a urologic pathologist blind to patient outcomes. The pathologic features including histologic subtype, tumor size, tumor classification, and nuclear grade were evaluated. The histological subtypes were classified according to the 2016 World Health Organization (WHO) Tumor Classification, and tumors were graded according to the 2013 International Society of Urological Pathology (ISUP) grading system[@B9], [@B10].

Baseline conditions before TKI treatment were collected, including performance status (PS), clinicopathological examinations; clinical information was acquired from the medical records. Risk classification was conducted using the International Metastatic Renal Cell Carcinoma Database Consortium (IMDC) model[@B5]. All patients received computed tomography evaluate response to TKI treatment according to the Revised Response Evaluation Criteria in Solid Tumors (RECIST) guidelines (version 1.1)[@B11].

Immunohistochemistry for immune checkpoint-associated molecules and tumor infiltrating lymphocyte cells
-------------------------------------------------------------------------------------------------------

Tissue samples were fixed with formalin and embedded in paraffin. The sections were heated at 60℃ for 2 hours, dewaxed in xylene, and dehydrated by a gradient concentration of alcohol. After retrieving and blocking the endogenous peroxidase and nonspecific staining with 3% (v/v) hydrogen peroxide and normal goat serum, the sections were incubated with primary antibody overnight at 4℃. The slides were then incubated with HRP conjugated goat anti-mouse/rabbit IgG secondary antibody for 20 min at 37℃. Ultimately, the sections were visualized with DAB solution (DAKO, Carpinteria, CA, USA) and counterstained with haematoxylin. The amount of positively stained cells was scored independently by two pathologists blind to outcome of the patient. Primary antibodies used were: mouse anti-human CD8 (ab17147, Abcam, concentration 1:400), mouse anti-human Foxp3 (ab20034, Abcam, concentration1:100), rabbit anti-human CD4 (ab133616, Abcam, concentration1:200), mouse anti-human PD-1 (ab52587, Abcam, concentration1:100), rabbit anti-human PD-L1 (ab205921, Abcam, concentration 1:400). The PD-L1 expression on both stromal and tumor cells was calculated. The percentages of tumoral PD-L1 (tPD-L1) were assessed. The staining was scored as follows: 0, no expression or expression in \< 5% tumor cells; 1, weak expression in \>5% tumor cells; 2, moderate expression in \>5% tumor cells; and 3, strong expression in \>5% tumor cells. The samples were subsequently categorized into positive group (with scores 2 or 3) and negative group (with scores 0 or 1).

Stromal PD-L1 (sPD-L1) expression was calculated with adjusted score system as follows: absent (0), focal (1), mild (2), moderate (3), and severe (4). sPD-L1 positive and negative expression were defined with scores ranged 2 to 4 and 0 to 1, respectively. Five independent areas of each slide were examined under microscope using a virtual digital slide scanner (Aperio Technologies, Vista, CA, USA) to calculate the total counts of foxp3^+^ and CD8^+^ and CD4^+^ and PD-1^+^ tumor infiltrating lymphocyte cells (TILs). The cell counts with positive expression were measured by 2 independent investigators, a median counts for positively stained cells were used to stratify patients.

Outcome evaluation
------------------

Overall survival (OS) was defined as the time interval between the starting date of TKI treatment and the date of death or censoring of the last follow-up visit. Progression free survival (PFS) was defined as the time interval between TKI treatment initiation and the date of disease progression or censoring of the last follow up. Survival curves were generated using the Kaplan-Meier method and a log-rank test was used to assess the effect of PD-1, PD-L1, Treg, CD4 and CD8 on the OS, and the multivariate Cox proportional hazard regression model were used for survival analyses. Comparison between our prediction model and IMDC model was performed by receiver operating characteristic (ROC) analysis.

Development of immunoscore system (IS)
--------------------------------------

Following factors were included in the IS: sPD-L1, PD-1, CD8, Treg and IMDC. High expression of sPD-L1, PD-1 or Treg was calculated as 1 point; and low expression of sPD-L1, PD-1 or Treg was calculated as 0 point. Low expression of CD8 was calculated as 1 point; and high expression of CD8 was calculated as 0 point. Poor, intermediate, and favorable risk of IMDC was defined as 0, 1 and 2 points, respectively. These points were added up as immunoscore index (ranged from 0 to 6). The IS index was further stratified as low-risk (0-2 points), intermediate-risk (3-4 points) and high-risk (5-6 points) group.

Statistical Analysis
--------------------

χ^2^ tests were used to compare categorical variables between the negative and positive groups. Univariate and multivariate analyses were done with Cox proportional hazards regression model to determine whether the IS had predictive value. Finally, time dependent ROC analysis was performed by the IS and IMDC model. The area under the curve (AUC) was used to measure prognostic or predictive accuracy. We used MedCalc for ROC curve comparison and DeLong method for p-value calculation. All analyses were conducted using SPSS, version 21.0 (SPSS, Chicago, IL). Difference with p\<0.05 was considered statistically significant.

Results
=======

Patient and tumor characteristics by expression patterns of immune checkpoint-associated molecules
--------------------------------------------------------------------------------------------------

The patient demographics and pathologic features listed in Table [1](#T1){ref-type="table"}. The relationship between tPD-L1 expression was strongly associated with histologic type (p\<0.001), tumor nucleus grading (p=0.002), sPD-L1 (p\<0.001), PD-1 (p\<0.001), Treg (p\<0.001), and CD4 (p\<0.001, Table [S1](#SM0){ref-type="supplementary-material"}). Furthermore, tPD-L1 positive was more frequently detected in Fuhrman Grade IV primary tumors (n=19, 76.00%) compared with Fuhrman Grade III (n=38, 45.24%, P\<0.001) and Fuhrman Grade II tumors (n=34, 31.19%, P\<0.001). The IMDC prognostic risk scores were favorable, intermediate, and poor for 21 (16.15%), 91 (70.00%), and 18 (13.85%) patients, respectively, in the sunitinib group; and 16 (18.18%), 52 (59.09%), and 20 (22.73%), respectively, in the sorafenib group. Response was assessed according to RECIST criteria, 48 (22.02%), 113(51.83%), and 57 (26.15%) had PR, SD, and PD, respectively. Objective response was observed in 48 (22.02%) patients.

sPD-L1 expression was strongly associated with tPD-L1 (p\<0.001), PD-1 (p\<0.001), and CD4 (p=0.001); PD-1 expression was strongly associated with Fuhrman grade (p=0.006), sPD-L1(p\<0.001), tPD-L1 (p\<0.001), CD8 (p=0.003), CD4 (p=0.002), and Treg (p\<0.001) (Table [S1](#SM0){ref-type="supplementary-material"}).

Patient and tumor characteristics by expression patterns of TILs
----------------------------------------------------------------

The relationship between TILs and patient demographics and pathologic features is listed in Table [S2](#SM0){ref-type="supplementary-material"}. CD4 expression in tumor was strongly associated with tPD-L1 (p\<0.001), sPD-L1(p=0.001), PD-1 (p=0.002), CD8 (p\<0.001). CD8 expression in tumor was strongly associated with PD-1 (p=0.003), and CD4 (p\<0.001). Treg expression in tumor was strongly associated with gender (p=0.005), tPD-L1 (p\<0.001), sPD-L1(p\<0.001), PD-1 (p\<0.001) (Table [S2](#SM0){ref-type="supplementary-material"}).

Prognostic significance of immune checkpoint-associated molecules expression and TILs in mRCC patients treated with TKI
-----------------------------------------------------------------------------------------------------------------------

tPD-L1, sPD-L1 expression and PD-1, CD4, CD8 and Treg expression in TIL were detected (Figure [1](#F1){ref-type="fig"},2). tPD-L1 and sPD-L1 were positive observed in 41.74% (91 out of 218) and 32.11% (70 out of 218) of samples. High PD-1 expression was observed in 31.65% (69 out of 218), TILs with high CD4 expression in 55.96% (122 out of 218), TILs with high CD8 expression in 55.05% (120 out of 218), and TILs with high Treg expression in 35.78% (78 out of 218) samples. Patients with tPD-L1^+^ had significantly lower OS compared with those with tPD-L1^-^ (p=0.041). Patients of PD-1^high^ group had poorer OS compared with PD-1^low^ patients (p=0.007), while patients with CD4^high^ had better OS than CD4^low^ TILs (p=0.013). CD8^high^ TILs is related with better OS compared with CD8^low^ TILs (p=0.001). Finally, Treg^high^ TIL patients had poorer OS compared with patients with Treg^low^ TILs (p=0.022) (Figure [3](#F3){ref-type="fig"}).

Univariable and multivariable analyses of prognostic factors
------------------------------------------------------------

Univariable and multivariable analysis were performed in clinical characteristics and immune effectors of 218 patients. Initial TNM stage, Fuhrman grade, pulmonary metastasis, IMDC, CD4, CD8, Treg, PD-1, tPD-L1 and sPD-L1 were significantly associated with OS (all with p\<0.05) in univariable analysis. Multivariable analyses suggested that four immune variables (Treg, sPD-L1, PD-1, and CD8) and IMDC had independent prognostic value for OS of mRCC patients (Table [2](#T2){ref-type="table"}).

The univariate PFS analysis showed that presence of pulmonary metastasis, CD8, PD-1, sPD-L1, Treg, and IMDC were significantly associated with PFS (all with p\<0.05). Four immune variables (Treg, sPD-L1, PD-1, and CD8) and IMDC were independent prognostic factors for PFS of mRCC patients (Table [3](#T3){ref-type="table"}).

Performance of Immunoscore System (IS)
--------------------------------------

A comprehensive IS was developed based mainly on immune factors (Treg, sPD-L1, PD-1, CD8, and IMDC) for prediction of survival of patients. Factors with association with negative outcome were counted as 1 point and IMDC counted as 0-2. The total score was added to form IS index, based on which patients were allocated into 3 groups (Figure [4](#F4){ref-type="fig"}). The characteristics of three IS groups were compared in Table [S3](#SM0){ref-type="supplementary-material"}. To compare the precision of IS with IMDC prognostic model, receiver operating characteristic (ROC) analysis was performed. The AUC for IS was 0.810 for 3-year mortality\'s prediction, superior to IMDC (0.737); and 0.849 for 5-year mortality\'s prediction, superior to IMDC (0.766) as well (Figure [5](#F5){ref-type="fig"}).

Discussion
==========

The association between expression of immune associated molecules and prognosis of patients with mRCC has yet to be clarified[@B12]. Blockade of the PD-1/PD-L1 pathway with monoclonal antibodies has emerged as a new therapeutic modality for mRCC patients[@B13]-[@B15]. In the present research, we found that patients with high PD-L1, PD-1 and Treg expression had shorter survival than those with low expression. High expression of CD4 and CD8 was prognostic indicator for better OS.

The association between CD8^+^ TIL density and PD-L1 expression in mRCC patients have been studied in multiple studies[@B16], [@B17]. CD8 cytotoxic T cells is a critical component of the cellular immune system and is pivotal for cell-mediated anti-tumor immune responses[@B18], [@B19]. High expression of tumor infiltrating immune cells, especially CD8^+^ T cells, has been associated with more beneficial clinical outcomes in solid tumor. Former studies reported that patients with tumors consisting infiltrating CD8^+^ TIL tended to have better survival rate[@B20]. We also observed that a higher CD8^+^ TIL density was significantly associated with longer survival. The immune surveillance system and tumor microenvironment are thought to play an important role in tumor progression and growth and affect patients\' clinical outcome. A research in patients with mRCC found that TKI targeted therapy caused a significant reduction in PD-L1 expression, but no correlation between clinical outcome and PD-L1 expression was reported[@B21].

RCC is a heterogenous cancer. Accumulating evidence has suggested that extrinsic immune effectors should be considered when evaluating the tumor progression and patients\' clinical outcome[@B22]. Immune checkpoint molecules such as PD-L1 and PD-1 play a pivotal role in cancer[@B23]. Programmed death-ligand 1 (PD-L1) is expressed in various immune cells and tumor cells, and is able to bind to PD-1 on T lymphocytes, thereby inhibiting their function. PD-1/PD-L1 axis is a major immunotherapeutic target for inhibition in various cancer types, and the expression pattern of PD-1/PD-L1 provided prognostic significance. Nonetheless, considering the complicated characteristics of immune response, a comprehensive immunoscore system is expected to provide more precise prognostic prediction for mRCC patients.

In the current study, we analyzed the expression of immune checkpoint-associated molecules (PD-L1 and PD-1) and TILs (CD8, CD4 and Treg) in mRCC patients treated with TKI and the association between the expression pattern of immune effectors and survival of patients. Activation of immune checkpoint pathways in tumor tissues was significantly associated with adverse clinicopathological features in patients with mRCC who received TKIs as first-line systemic therapy. Among the immune parameters evaluated in the IS, Treg, CD8 and PD-L1/PD-1 expression are significantly associated with outcome of patients.

Prognostic evaluation of patients with mRCC significantly differs from non-metastatic RCC. Traditional anatomic/pathological factors, such as TNM stage and nucleus grade provide limited prognostic indications in mRCC. Instead, hematological parameters models (MSKCC and IMDC) are proven to be useful and considered as the most dependable mRCC prognostic model to date. However, it does not provide information about the immunological features of the cancer. Separately, Treg, sPD-L1, PD-1, and CD8 had prognostic significance in mRCC. However, single factor was insufficient for accurate prognostic prediction of cancer patients. Thus, a comprehensive IS was developed based mainly on immune factors (Treg, sPD-L1, PD-1, CD8, and IMDC) for prediction of survival, and IS might provide more accurate prognostic information regardless of stage or previous systematic treatment (Figure [4](#F4){ref-type="fig"}).

Limitations of our study should be noticed. Firstly, possible selection bias may exist due to the retrospective design of the study and limited sample volume. Secondly, some tumor samples acquired from biopsy were too small to evaluate the expression of immune checkpoint associated molecules and TILs. Thirdly, determination of PD-L1 expression via immunohistochemistry using various antibodies makes it difficult to clearly define the threshold[@B24]. Further researches are needed to validate our conclusion in larger sample volumes.

Conclusions
===========

In summary, IS is a powerful independent prognostic factor for OS and PFS in patients with mRCC treated with TKI. The presented IS can be used as essential complement to IMDC for prognosis prediction in mRCC patients. However, further researches are needed to validate our conclusion in larger sample volumes, and to facilitate the search for novel therapeutic strategies for mRCC, and improve prognosis of patients with mRCC patients.
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###### 

Clinical and pathologic characteristics of patients

  Characteristics               Patients    
  ----------------------------- ----------- -------
  No. of patients               218         100
  **Gender**                                
  Male                          160         73.39
  Female                        58          26.61
  **Age Median (IQR)**          59(52-65)   
  ≤59 years                     104         47.71
  \>59 years                    114         52.29
  **Histologic type**                       
  Clear cell type               187         85.78
  Non-clear cell type           31          14.22
  **Tumor nucleus grade**                   
  2                             109         50.00
  3+4                           109         50.00
  **Initial TNM stage**                     
  Stage I+ II                   120         55.05
  Stage III+ IV                 98          44.95
  **Pulmonary metastasis**                  
  Present                       134         61.47
  Absent                        84          38.53
  **Clinical responses**                    
  PR                            48          22.02
  SD                            113         51.83
  PD                            57          26.15
  **Metastatic organ number**               
  1                             145         66.51
  ≥2                            73          33.49
  **Tumor necrosis**                        
  Present                       73          33.49
  Absent                        145         66.51
  **IMDC**                                  
  Favorable                     37          16.97
  Intermediate                  143         65.60
  Poor                          38          17.43
  **Tumor size**                            
  ≤4 cm                         35          16.06
  \>4 and ≤7 cm                 94          43.12
  \>7 and ≤10 cm                59          27.06
  \>10 cm                       30          13.76
  **Systemic therapy**                      
  Sunitinib                     130         59.63
  Sorafenib                     88          40.37
  **tPD-L1**                                
  Negative                      127         58.26
  Positive                      91          41.74
  **sPD-L1**                                
  Negative                      148         67.89
  Positive                      70          32.11
  **PD-1**                                  
  Low                           149         68.35
  High                          69          31.65
  **Treg**                                  
  Low                           140         64.22
  High                          78          35.78
  **CD8**                                   
  Low                           98          44.95
  High                          120         55.05
  **CD4**                                   
  Low                           96          44.04
  High                          122         55.96
  **IS**                                    
  Low                           84          38.53
  Intermediate                  93          42.66
  High                          41          18.81

Abbreviations: IQR, interquartile range; PR, partial response; SD, stable disease; PD, progressive disease; tPD-L1, tumor cells PD-L1 expressions; sPD-L1, stromal immune cells PD-L1 expressions; IMDC, International Metastatic Renal Cell Carcinoma Database Consortium; IS, Immunoscore.

###### 

Univariate and multivariate Cox regression analyses for OS of patients (n=218)

  ------------------------------------------------------------------------------------------------------
  Variables                     Univariate            Multivariate                         
  ----------------------------- --------------------- -------------- --------------------- -------------
  **Age**                                                                                  

  \>59 years *vs* ≤59 years     1.190 (0.814-1.740)   0.370                                

  **Gender**                                                                               

  Male*vs* Female               0.842 (0.541-1.311)   0.447                                

  **Histologic type**                                                                      

  Non-clear cell *vs*\          1.367 (0.832-2.244)   0.217                                
  clear cell type                                                                          

  **Tumor nucleus grade**                                                                  

  3+4 vs 2                      1.366 (1.042-1.790)   **0.024**      0.999 (0.649-1.539)   0.997

  **Initial TNM stage**                                                                    

  III+ IV*vs* I+ II             1.463 (1.002-2.135)   **0.049**      1.456 (0.956-2.217)   0.080

  **Tumor size**                                                                           

  Per 1cm increase              1.196 (0.982-1.455)   0.075                                

  **Pulmonary metastasis**                                                                 

  Present vs Absent             1.736 (1.149-2.622)   **0.009**      1.464 (0.940-2.280)   0.091

  **Systemic therapy**                                                                     

  Sorafenib vs Sunitinib        1.045 (0.696-1.568)   0.832                                

  **Tumor necrosis**                                                                       

  Present vs Absent             1.339 (0.899-1.993)   0.151                                

  **Metastatic organ number**                                                              

  ≥2 *vs* 1                     1.091 (0.732-1.626)   0.667                                

  **tPD-L1**                                                                               

  Positive *vs* Negative        1.494 (1.011-2.210)   **0.044**      0.874 (0.514-1.488)   0.621

  **sPD-L1**                                                                               

  Positive *vs* Negative        1.987 (1.336-2.954)   **0.001**      1.740 (1.065-2.843)   **0.027**

  **Treg**                                                                                 

  High *vs* Low                 1.573 (1.061-2.333)   **0.024**      1.750 (1.067-2.870)   **0.027**

  **CD8**                                                                                  

  High *vs* Low                 0.543 (0.371-0.794)   **0.002**      0.499 (0.316-0.790)   **0.003**

  **CD4**                                                                                  

  High *vs* Low                 0.626 (0.428-0.914)   **0.015**      0.649 (0.404-1.043)   0.074

  **PD-1**                                                                                 

  High *vs* Low                 1.713 (1.151-2.548)   **0.008**      1.840 (1.158-2.925)   **0.010**

  **IMDC**                                            **\<0.001**                          **\<0.001**

  Favorable                     1.000                                1.000                 

  Intermediate                  1.381 (0.761-2.507)                  1.599 (0.859-2.977)   

  Poor                          3.528 (1.828-6.810)                  3.995 (1.934-8.255)   

  **IS**                                              **\<0.001**                          

  Low                           1.000                                                      

  Intermediate                  1.985 (1.275-3.093)                                        

  High                          3.061 (1.792-5.229)                                        
  ------------------------------------------------------------------------------------------------------

Abbreviations: tPD-L1,tumor cells PD-L1 expressions; sPD-L1, stromal immune cells PD-L1 expressions; CI, confidence interval; IMDC, International Metastatic Renal Cancer Database Consortium; OS, overall survival; IS, Immunoscore.

###### 

Univariate and multivariate Cox regression analyses for PFS of patients (n=218)

  ----------------------------------------------------------------------------------------------------
  Variables                     Univariate            Multivariate                         
  ----------------------------- --------------------- -------------- --------------------- -----------
  **Age**                                                                                  

  \>59 years *vs* ≤59 years     1.083 (0.768-1.528)   0.648                                

  **Gender**                                                                               

  Male*vs* Female               0.740 (0.496-1.104)   0.141                                

  **Histologic type**                                                                      

  Non-clear cell *vs*\          1.214 (0.753-1.956)   0.426                                
  clear cell type                                                                          

  **Tumor nucleus grade**                                                                  

  3+4 vs 2                      1.043 (0.740-1.471)   0.810                                

  **Initial TNM stage**                                                                    

  III+ IV*vs* I+ II             1.219 (0.863-1.721)   0.260                                

  **Tumor size**                                                                           

  Per 1cm increase              1.097 (0.917-1.313)   0.311                                

  **Pulmonary metastasis**                                                                 

  Present vs Absent             1.691 (1.169-2.445)   **0.005**      1.409 (0.954-2.082)   0.085

  **Systemic therapy**                                                                     

  Sorafenib vs Sunitinib        0.811 (0.565-1.163)   0.254                                

  **Tumor necrosis**                                                                       

  Present vs Absent             1.259 (0.873-1.815)   0.217                                

  **Metastatic organ number**                                                              

  ≥2 *vs* 1                     1.002 (0.695-1.445)   0.991                                

  **tPD-L1**                                                                               

  Positive *vs* Negative        1.220 (0.849-1.753)   0.283          0.767 (0.483-1.219)   0.262

  **sPD-L1**                                                                               

  Positive *vs* Negative        1.750 (1.217-2.516)   **0.003**      1.718 (1.107-2.666)   **0.016**

  **Treg**                                                                                 

  High *vs* Low                 1.928 (1.397-2.046)   **0.042**      1.568 (1.025-2.401)   **0.038**

  **CD8**                                                                                  

  High *vs* Low                 0.645 (0.457-0.910)   **0.013**      0.574 (0.384-0.858)   **0.007**

  **CD4**                                                                                  

  High *vs* Low                 0.738 (0.523-1.039)   0.082          0.724 (0.473-1.109)   0.138

  **PD-1**                                                                                 

  High *vs* Low                 1.605 (1.115-2.311)   **0.011**      1.657 (1.106-2.483)   **0.014**

  **IMDC**                                            **0.030**                            **0.044**

  Favorable                     1.000                                1.000                 

  Intermediate                  0.975 (0.608-1.562)                  1.083 (0.663-1.769)   

  Poor                          1.748 (0.992-3.079)                  1.872 (1.018-3.440)   

  **IS**                                              **0.002**                            

  Low                           1.000                                                      

  Intermediate                  1.364 (0.927-2.007)                                        

  High                          2.148 (1.318-3.501)                                        
  ----------------------------------------------------------------------------------------------------

Abbreviations: tPD-L1,tumor cells PD-L1 expressions; sPD-L1, stromal immune cells PD-L1 expressions; CI, confidence interval; IMDC, International Metastatic Renal Cancer Database Consortium; PFS, progression free survival; IS, Immunoscore.
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